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Flooding in Connecticut: A Status Report on Municipal Flood Prevention
Standards

The Federal Emergency Management Agency (FEMA) requires local governments to participate in a
federal flood prevention program to make homeowners eligible for federal flood insurance. All of
Connecticut’s municipalities have adopted some form of flood prevention regulations — either as
ordinances adopted by their legislative bodies or as zoning and subdivision regulations adopted by their
planning and zoning commissions. This report summarizes the findings of a review of all municipal flood
prevention regulations in Connecticut to identify best practices and areas where municipal regulations
have failed to keep pace with rapidly changing meteorological and climate change conditions. This
report reviews current flood prevention administrative practices, the degree to which compensatory
flood storage policies have been adopted consistent with a 2004 state law, current municipal base flood
elevation standards, and policies governing septic system leaching fields within the 100-year floodplain
and near watercourses.

Administration of Flood Prevention Regulations
Because flood prevention is intimately connected with land use, two-thirds of the state’s municipalities
(112) have chosen to include flood prevention regulations in their zoning regulations. By incorporating

Chart 1: Designated Administrator of Flood Prevention
Regulations in Connecticut Municipalities: January 2022
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flood prevention into zoning, the responsibility for evaluating development proposals has primarily
fallen on planning and zoning commissions, zoning enforcement officers, city and town planners, and



community development officials, accounting for 63% of the municipal level officials responsible for
program management in Connecticut (see Chart 1).!

However, twenty municipalities have chosen their local engineer to administer the program. This may
be because review of proposed development in floodplains or floodways requires hydrological and
engineering expertise that may be best provided by an engineering department. In municipalities
without a local engineer, this review function, if it exists at all, would require the services of an outside
consulting engineering firm to validate the engineering work submitted by any given applicant for
development within the floodplain or floodway. As can be seen by the wide range of delegations of
authority for municipal flood prevention programs, there is no model approach that has been adopted
across the state. As a consequence, the expertise to evaluate proposals varies widely across the state.

Table 1: Status of Flood Insurance Studies
in Connecticut

Year of Flood

Insurance Study Municipalities
None 5

Pre 1980 3

1980 to 1989 33

1990 to 1999 11

2000 to 2009 2

2010 to 2015 38

2016 to 2020 77

Total 169

Source: WestCOG Staff & FEMA Flood
Map Service Center, January 2022

Flood Insurance Studies

The Federal Emergency Management Agency conducts Flood insurance studies (FIS) to determine a
community’s risk to flood hazards. The engineering study identifies flood hazard risks along rivers,
streams, lakes and coastlines and is valid until replaced by subsequent Flood Insurance Study. However,

1 While there are 169 municipalities in Connecticut, six municipalities have eight political subdivisions that
administer their own zoning regulations. The affected municipalities and their political subdivisions are Groton
(City of Groton, Groton Long Point Association and Noank Fire District), Old Saybrook (Borough of Fenwick),
Stonington (Borough of Stonington), Griswold (Jewett City), Killingly (Danielson) and Litchfield (Borough of
Bantam). Charts 1, 2 and 3 of this study do not address the zoning regulations administered by the eight cities,
boroughs and districts that are subdivisions of these six municipalities. These eight political subdivisions manage
12.7 square miles of land and collectively had a 2020 population of 19,692 persons. Details on these eight “sub-
municipal level zoning regulations can be found in Appendix C.
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from a practical and policy perspective, FEMA administrators have noted that these studies should be
updated on five-year cycle to stay current with changing land use and climate change developments.? In
Connecticut, all but five municipalities have Flood insurance studies but many of them remain woefully
out of date with FEMA policies that limit their shelf life to five years (see Table 1). As can be seen in
Appendix A, the most outdated flood insurance studies are all associated with municipalities in the most
rural upland counties of Connecticut (Litchfield, Tolland and Windham) accounting for 100% of all

Table 2: Have Municipal Compensatory Storage Regulations

Year of Flood

Insurance Study No NS Yes Total
Pre 2004 43 1 6 50
2004 to 2020 10 0 109 119
Total 53 1 115 169

Percent Distribution

Year of Flood

Insurance Study No NS Yes Total

Pre 2004 86.0% 2.0% | 12.0% 100.0%
2004 to 2020 8.4% 0.0% | 91.6% 100.0%
Total 31.4% 0.6% | 68.0% 100.0%

Source: Municipal Flood Prevention Ordinances & FEMA
Flood Map Service Center, January 2022

studies issued prior to 2010.

Flood Storage Compensation

The wide range of municipal functions responsible for managing flood prevention programs is matched
by an equally wide range of policies and regulations to prevent flooding in the state. The State of
Connecticut has provided guidance on minimum standards for municipal flood prevention programs to
address the increasing flooding experienced in recent years. In 2004, the Connecticut General Assembly
enacted Public Act 04-144, which required municipalities to address the need for flood storage
compensation whenever FEMA’s National Flood Insurance Program (NFIP) maps and studies are
updated. While this law addresses the critical need to cease activities that fill in the 100-year floodplain,
it unfortunately linked this responsibility to updates of the Flood Insurance Study (FIS) and Flood
Insurance Rate Maps (FIRM). Unfortunately, as can be seen in the table below, the Federal Emergency
Management Agency has not responded in a timely fashion to the need for Flood insurance studies in

2 National Research Council, Tying Flood Insurance to Flood Risk for Low-Lying Structures in the Floodplain,
National Academies Press, 2015, p. 17.
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31% (52) of the state’s municipalities. The result is that virtually all municipalities in the state that have
adopted compensatory storage regulations are those for which FEMA has released flood insurance
studies in the year 2004 or later (Table 2). Predicating the creation and implementation of
compensatory storage standards on FEMA updates adds no implementation advantages to local
governments since such regulations could be enacted regardless of FEMA action.

With increasing rainfall intensity and frequency, the 100-year flood has had a recurrence interval greater
than its 1% chance of occurring in any given year. According to a recent Northeast study, the 100-year
flood now occurs on a 60-year recurrence interval.? The reason for this divergence is that the so-called
100-year flood is based on meteorological records from the late twentieth century but those records are
no longer consistent with the meteorological events of the last twenty-five years. The 100-year flood is a
statistical construct based on data that no longer hold. In a world of wetter storms and rising sea levels,
the so-called “100-year flood” gives an inaccurate — and dangerous — impression of the frequency and
magnitude of flooding events.

The Base Flood Elevation

The base flood has a one percent chance of being equaled or exceeded in any given year. It is also
referred to as the one-hundred-year (100) year flood as published by FEMA as part of a flood insurance
study (FIS) and depicted on a Flood Insurance Rate Map (FIRM). Given these meteorological
developments, the base flood elevation for the “100-year storm” no longer provides an adequate
vertical buffer to reduce flood risk to a commonly acceptable level (1% annual chance). However,
municipal flood prevention regulations and ordinances in Connecticut largely continue to rely on this
standard. As of December 2021, 49% of Connecticut’s municipalities allow buildings in the 100-year
floodplain to be at the level that could be reached by the “100-year storm” (Chart 2 and Appendix B).
Determining the appropriate elevation above the base flood depends on a variety of factors including
obtaining up to date flood insurance studies that account for recent meteorological records, land use
assessments that consider the degree of impervious development within any given watershed and the
degree of flood insurance protection desired in a given municipality. Not all of our flooding is
attributable to climate change. The Congressional Research has noted that “on a national basis 13.5% of
the growth in the fluvial SFHA [special flood hazard area] is likely to be due to population growth and
would occur even without climate change.”? This is supported by a study conducted by the National
Research Council, which found the appropriate base flood elevation will vary depending on the
hydrology, geography, level of development and risk acceptance level in any given municipality.®> FEMA
officials have indicated, “Flood study results are presumed representative of current flood hazard for 5
years, after which time they are examined and identified as representative and appropriate or in need of
updating.”® Given the relatively short shelf life of flood insurance studies, and the relatively infrequent
updating of municipal flood prevention regulations, it is not surprising that numerous Connecticut

3 Floods and Storms, Massachusetts Wildlife Climate Action Tool, accessed December 29, 2021

4 Congressional Research Service, The National Flood Insurance Program: Selected Issues and Legislation in the
116%™ Congress, 2019, pp. 41-42.

5 One important reason that local governments establish a base elevation behind the minimum required by FEMA
is that such mitigation measures can be used to reduce flood insurance costs for those residents participating in
the National Flood Insurance program

5 National Research Council, Tying Flood Insurance to Flood Risk for Low-Lying Structures in the Floodplain,
National Academies Press, 2015, p. 17.
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municipalities have required development to be above the base flood. Data from the past is necessary
but not sufficient in making the appropriate minimum elevation for a residence in the 100-year
floodplain. The 100-year floodplain determinations that are older than five years are unlikely to predict
future flood stage events.

Chart 2: Comparison of Base Flood Elevation Standards
90 Adopted by Connectlcut Municipalities: December 2021
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Yet it is not merely precautionary principles that have driven local governments to set the base flood
elevation above the minimum required by FEMA. The 2015 International Residential Code adopted by
the Connecticut Building Code (effective October 1, 2018) requires all new residential construction to be
elevated at least one foot above the base flood elevation. The distance above the base flood is called
freeboard space and represents a buffer that accounts for the imprecise nature of flood insurance
maps.” Sixty-four municipalities have adopted a freeboard height of the base flood elevation plus one
foot; eighteen municipalities have a freeboard height that is two feet above the base flood and four
municipalities require four feet or more elevation of the occupied portion of a residence above the so-
called 100-year flood. These requirements do not change the flood insurance studies nor do they alter
the Flood Insurance Rate Maps; they simply provide a reasonable freeboard buffer to account for the

7 FEMA has defined ‘freeboard’ as “a factor of safety usually expressed in feet above a flood level for purposes of
floodplain management. ‘Freeboard’ tends to compensate for the many unknown factors that could contribute to
flood heights greater than the height calculated for a selected size flood and floodway conditions, such as wave
action, bridge openings, and the hydrological effect of urbanization of the watershed. Freeboard is not required by
NFIP standards, but communities are encouraged to adopt at least a one-foot freeboard to account for the one-
foot rise built into the concept of designating a floodway and the encroachment requirements where floodways
have not been designated. Freeboard results in significantly lower flood insurance rates due to lower flood risk.”
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limitations of meteorological data and FEMA’s own position that its flood insurance studies have a shelf
life.

It is important to recognize that FEMA encourages local governments to establish more restrictive
standards than its own minimum base flood elevation for new construction since this can reduce the
flood insurance costs for its residents when a local government participates in FEMA’s Community
Rating System. The Community Rating System (CRS), established in 1990, encourages local governments
to undertake mitigation measures that can help reduce the insurance premiums for those residents with
flood insurance policies. Premium reductions can be as little as 5% or as much as 45% depending on the
flood prevention initiatives any given municipality chooses to undertake. Details on this innovative
program are available on the CRS website.® Yet despite the fiscal advantages offered by the CRS
program only fourteen municipalities in Connecticut have active efforts to make local residents eligible
for lower flood insurance premiums.®

Chart 3: Elevations Required Above the Base Flood in Municipal Flood Prevention Regulations: 2021

Base Flood Elevation [l
Base Flood Elevation or Flood Proofing [l

Base Flood Elevation plus 6 inches [
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The municipalities that have been the most proactive with elevating residential and commercial
structures above the base flood elevation established on Flood Insurance Rate Maps are those along
Connecticut’s coast and those bisected by the state’s largest rivers (i.e., the Housatonic, Saugatuck,
Quinnipiac and Connecticut Rivers) As can be seen in Chart 3, with some exceptions, municipalities that

8 Community Rating System, The CRS Coordinator’s Manual 2017.
9 CRS Participating Communities, October 2021. The municipalities participating in the CRS program are East Lyme,

Fairfield, Guilford, Milford, New Haven, Newtown, Norwich, Stamford, Stonington, (Borough and Town), Stratford,
Trumbull, West Hartford, and Westport.



https://www.fema.gov/sites/default/files/documents/fema_community-rating-system_coordinators-manual_2017.pdf
https://www.fema.gov/sites/default/files/documents/fema_october-2021-crs-eligible-communites.pdf

have opted for the base flood as the minimum elevation for new construction above the 100-year
floodplain are generally not located along the state’s coastline. The most proactive municipalities are
those of Tolland and Newtown (new construction must be four feet above the base flood) and Avon and
Glastonbury (new construction must be at least at the level of the five-hundred-year floodplain).°

Since local governments do not have the expertise to undertake hydrological modeling, it behooves the
state of Connecticut to recommend minimum elevations above the 100-year floodplain that are
consistent with probabilistic models of flooding. A probabilistic approach posits that the floodplain is not
a hardline on the ground but a range of potential zones of flooding reflecting an evolving climate.!!
Studies done by the U.S. Global Change Research Program anticipate strengthening of rainfall intensities
in the Northeast (with rising river levels), rising sea level on the Connecticut coast, and atmospheric
temperatures conducive to increased rainfall storage capacities that support more intense storm
events.? In short, the standard found in nearly half of all Connecticut municipalities (zero feet above
base flood elevation) is a recipe for unacceptably large flood losses. In part, inadequate freeboard above
the base flood elevations is a consequence of outdated flood insurance rate maps. As of January 2022,
98% of the state’s 169 municipalities have some of all of their flood Insurance maps that are at least ten
years old. The challenge of keeping these maps up to date is a herculean task and as a result, FEMA
regularly addresses specific updates through what are called Letters of Map Amendment (LOMA) to
address more routine exclusions or inclusions of property that are found to be outside or inside the 100-
year floodplain respectively. Since 1988, FEMA has issued 3,525 LOMAs for the state’s 169
municipalities. It is not surprising that FEMA’s Technical Advisory Council has recently noted
“...approximately 40 percent of National Flood Insurance Program (NFIP) claims filed between 2015-
2019 were outside the mapped 1-percent annual-chance floodplain.”** FIRM and municipal flood
management regulations are not keeping pace with the rapidly changing land use and climate conditions
in Connecticut. A 2006 NFIP Working Group study found that raising the base flood elevation to provide
four feet of freeboard would cost no more than one to two percent more than if the building were
constructed to the base flood for a pile or masonry pier foundation. That study also recommended that
the National Flood Insurance Program “should not allow new "A” zone construction to be built with the
top of the lowest floor at the BFE.” (Note: The A Zone is equivalent to the 100-year floodplain using
approximate methodologies because detailed hydraulic studies have not been performed).*

10 Determining the height of the five-hundred-year floodplain above FEMA’s base elevation requires a review of
the flood insurance study and flood insurance rate maps for any given municipality. The height of the five-
hundred-year floodplain is based on site specific hydrologic and hydraulic data and is not a standard incremental
height above the 100-year floodplain. For this reason, it is not possible to compare the base flood elevation plus
four feet to that of a municipality that has adopted the five-hundred-year floodplain as its base flood elevation.

11 Effective October 1, 2021, FEMA is addressing this issue in what is called “Risk Rating 2.0” that establishes a new
pricing methodology for new policies that will better reflect a given property’s the flood risk. Existing policies
renewing on or after April 1, 2022 will be calculated using this new methodology. See A Brief Introduction to the
National Flood Insurance Program, December 9, 2021,

12 U.S. Global Change Research Program, The Climate report, The National Climate Assessment — Impacts, Risk and
Adaptation in the United States, 2018, p. 117.

13 Technical Mapping Advisory Council, 2020 Annual Report, March 2021, p. 20.

14 Christopher P. Jones, ET AL., Evaluation of the National Flood Insurance Program’s Building Standards, National
Institute for Research, October 2006, pp. 86-87, 91.
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In response to changing flood conditions, in 2018 the Connecticut Department of Energy and
Environmental Protection released Model Floodplain Management Regulations based on new flood
prevention requirements found in the 2015 International Residential Code (IRC).'> The revised model
regulations have made substantial improvements, including requiring new construction to be at least
one foot above the base flood elevation.® However, as mentioned earlier, Connecticut municipalities
have been slow to adopt the 2018 model regulations in part because FEMA requirements are the only
ones needed to comply with the National Flood Insurance program and because those released by the
Connecticut Department of Energy and Environmental Protection are advisory in nature — even though
they cite some mandatory building code requirements. In contrast, the 2015 International Residential
Code gives municipal building officials an independent authority to prevent construction of buildings in
the 100-year floodplain unless there is a one-foot freeboard above the base flood. To the extent that
2015 IRC is enforced in Connecticut, local governments should be demanding the lowest floor be
elevated to the base flood elevation plus 1 foot.

However, despite the laudable flood prevention provisions in the 2018 model regulations, they fail to
provide any new guidance concerning the water quality impacts of installing septic systems in the 100-
year floodplain. These model regulations also fail to address the need for specific guidance on the siting
and protection of public and privately owned critical infrastructure such as wastewater treatment
plants, hospitals, communication systems, electric generators and transmission/distribution facilities,
and emergency services. One of the stated purposes of the model regulation is to “to minimize damage
to public facilities, infrastructure and utilities such as waste and gas mains, electric, telephone and sewer
lines and streets and bridges, located in the floodplain.”’ Yet, the siting of critical infrastructure has
been left up to local government officials. Only Stamford and Old Saybrook have recognized the
importance of raising critical infrastructure beyond the 100-year floodplain (e.g., requiring these
facilities to be in the 500-year floodplain if not higher).X® Fortunately, Governor Lamont’s Executive
Order 21-3 requires the Department of Emergency Services and Public Protection to “...maintain lists of
state and local critical facilities, including but not limited to: all facilities deemed critical by the local,
state, or federal governments; wastewater treatment plants; power generation facilities; data storage
facilities; emergency shelters; and police and fire facilities.”° Left out of the Executive Order are the
specific policies that will be needed to bar critical facilities from locating within the 100-year floodplain.

Septic Systems in the 100-Year Floodplain

Flood prevention regulations have also failed to address the water pollution created by failing septic
systems located within the 100-year floodplain. According to a January 4, 2022 National Public Radio
news story, “Sixty million Americans rely on septic tanks to flush their toilets. But extreme rain, floods

15 While Governor Lamont has recently signed Executive Order 21-3 that requires the adoption of the 2021
International Building Code (IBC) by October 1, 2022, the 2021 IBC does not establish new base flood elevation
standards beyond those set forth in the 2015 IRC. Its focus is on improved flood proofing standards.

16 1t is important to note that the Federal Emergency Management Agency only requires new construction to be
elevated to the base flood elevation. See 40 CFR 60.3 Flood plain management criteria for flood-prone areas.

17 Connecticut Department of Energy and Environmental Protection, Model Floodplain Management Regulations
National Flood Insurance Program (NFIP), Inland/Riverine Community (AE and A Zones only, October 2018, p. 4.
18 sStamford, Flood Prone Area Regulations, 2016, p. 7.1-13; Old Saybrook Floodplain Management, adopted July
13,2021, p. 19.

19 Governor Ned Lamont, Executive Order 21-3, Issued December 16, 2021
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and rising seas are making the ground too wet for many to work properly.”?° Higher water tables and
increased flooding are interfering with the proper functioning of septic system leaching fields in
Connecticut. Yet only two of the state’s 169 municipalities (Killingly and Union) explicitly prohibit septic
system installations in the 100-year floodplain. The remaining 167 municipalities have adopted so-called
model language that allows septic systems in the 100-year floodplain as long as “New and replacement
sanitary sewage systems shall be designed to minimize or eliminate infiltration of floodwaters into the
systems and discharges from the system into floodwaters.”?! While this model language, found in almost
all municipal ordinances, is laudable in its intent, it neither prohibits septic system leaching fields in the
100-year floodplain nor establishes a minimum elevation of these systems above the base flood to
anticipate more intense flooding or to account for soil percolation rates in floodplain soils.?? The
Connecticut Agricultural Experiment Station has noted that floods are a limiting factor for septic system
leaching fields since “Flooding over septic systems saturates the soil and impairs normal discharge of
effluent through the surrounding soil. Flooding may also cause effluent to rise to the surface and
contaminate the flood waters with disease organisms. Installation of septic systems in flood-prone areas
should be avoided unless the areas are protected by flood control structures.”? Since local governments
are probably not familiar with the recommendations of the Connecticut Agricultural Experiment Station,
it would be appropriate for the state of Connecticut to develop specific guidance on the engineering,
groundwater and maintenance requirements for septic system leaching fields installed within the 100-
year floodplain. How far above the 100-year flood should a septic system leaching field be placed? No
guidance on this issue exists in any municipal flood prevention ordinance or regulation except for that
adopted by the City of Danbury.?

Septic Systems near Watercourses

Surface and groundwater contamination is also affected by a septic system’s proximity to watercourses.
The siting of septic system leaching fields must not only consider the boundaries of the 100-year
floodplain but its proximity to watercourses — two closely related concepts. The closer a septic system
leaching field is to a watercourse the greater the potential for leachate to percolate laterally into surface
water. According to a 2017 study published by the Connecticut Rivers Alliance, “In Connecticut, the
standard rule of the DEEP is that effluent must have 21 days of travel time before it reaches surface

20 Audie Cornish and Zach Hirsch, In coastal areas, rising seas can also mean failing septic tanks, National Public
Radio, January 4,2022

21 Connecticut Department of Energy and Environmental Protection, Model Floodplain Management Regulations
National Flood Insurance Program (NFIP), Inland/Riverine Community (AE and A Zones only, October 2018, p. 15.
22 David E. Hill, Soil Interpretations for Waste Disposal, Bulletin 776, Connecticut Agricultural Experiment Station,
June 1979, p. 4. Hill indicates “The limiting factors for septic tank installation and performance include slow
permeability, high water table (apparent or perceived), excessive slope, excessive stoniness, shallow soil over
bedrock, flooding and smearing of infiltrative surfaces during excavation.

2 |bid p. 6.

24 Danbury Planning and Zoning Commission, Danbury Zoning Regulations, Chapter 71, Floodplain Zones, p. 7-6.
The regulations state “No subsurface waste disposal system shall be located within the boundaries of the
floodplain of a 100-year flood unless the lowest elevation of the leaching facilities is more than twenty-four (24)
inches above the elevation of the 100-year flood.”



https://www.riversalliance.org/ats/ATS%20Chapter%20II%20(3)%20for%20website.htm
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https://portal.ct.gov/-/media/CAES/DOCUMENTS/Publications/Bulletins/B776pdf.pdf
https://www.danbury-ct.gov/wp-content/uploads/2018/05/ZONING-REGS-COMBINED-DOC-07292021-3.pdf

water or a well that supplies drinking water. A few feet of unsaturated soil usually suffice, but the
distance will vary from site to site.”?

Figure 1: Fate of water discharged to onsite wastewater treatment systems
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Source: U.S. Environmental Protection Agency, On-Site Wastewater Treatment Systems Manual, p. 1-7.

However, septic system leaching fields, up-gradient and within fifty feet of a watercourse located on
highly porous soils require greater travel time separations than suggested by this “one size fits all”
formula. Research conducted by the Massachusetts Alternative Septic System Test Center has found,
“...most microorganisms survive longer at lower temperatures and high humidity. Sunlight will kill most
microorganisms. Although viruses can survive in fresh water and sewage up to 120 days, their survival
length is typically less than 50 days. Bacteria have a shorter survival time (10-30 days), although research
has found bacteria survival times of longer than 6 months and travel in the groundwater beyond 100
feet.”?® The Connecticut Department of Public Health requirement for a 21-day travel time for septic
system leachate and a 50-foot separation from watercourses do not ensure the proper attenuation of
bacteria under worst case conditions. The transport of leachate to surface water has long been
recognized by the U.S. Environmental Protection Agency (Figure 1). In 2002 EPA declared,

“Given the tendency of OWTS [Onsite Wastewater Treatment Systems] effluent plumes to remain
relatively intact over long distances (more than 100 meters), dilution models commonly used in the past
to calculate nitrate attenuation in the vadose zone are probably unrealistic (Robertson, 1995). State
codes that specify 100-foot separation distances between conventional SWIS [subsurface wastewater
infiltration systems] treatment units and downgradient wells or surface waters should not be expected
to always protect these resources from dissolved, highly mobile contaminants such as nitrate
(Robertson, 1991). Moreover, published data indicate that viruses that reach groundwater can travel at
least 220 feet (67 meters) vertically and 1,338 feet (408 meters) laterally in some porous soils and still
remain infective (Gerba, 1995). One study noted that fecal coliform bacteria moved 2 feet (0.6 meter)

Connecticut Rivers Alliance, On-Site Wastewater Management in Connecticut: The Role of Advanced Treatment
Systems (ATS): A Guide to the Technology, Science, Law and Policy of Advanced Treatment Systems, October 3,
2011 with updates on August 17, 2017, Chapter 2; Connecticut Department of Public Health, Design Manual:
Surface Sewage Disposal Systems for Households and Small Commercial Buildings, July 1998, p. 4.

26 Massachusetts Department of Environmental Protection, Massachusetts Clean Water Toolkit,
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downward and 50 feet (15 meters) longitudinally 1 hour after being injected into a shallow trench in
saturated soil on a 14 percent slope in western Oregon (Cogger, 1995).”%’

A more accurate assessment of the travel time of leachate requires the use of Darcy’s Law. Darcy’s law is
an engineering equation that describes groundwater movement based on three variables: horizontal
hydraulic conductivity, horizontal hydraulic gradient, and effective porosity. The equation for calculating
ground water velocity is: V = KI/n. (“V” stands for groundwater velocity; “K” stands for horizontal
hydraulic conductivity; “I” stands for horizontal hydraulic gradient and “n” is the effective porosity). In
the absence of site-specific engineering calculations based on Darcy’s Law, state public health codes
have relied on simple setback standards to avoid groundwater and/or surface water contamination.

Table 3: State Public Health Codes in the Northeast

State Leaching Field Setbacks from Watercourses (feet)
Connecticut 50

Maine 50-300

|Massachusetts 50

|New Hampshire 75

INew York 100

New Jersey 100

Rhode Island 100-200

Vermont 100

Source: WestCOG analysis of State Public Health Codes, December 2021

Note: Rhode Island and Maine require greater setbacks for higher volume
leaching fields

While minimum setbacks for septic leaching fields from watercourses is administratively convenient,
some states have adopted setbacks that are too lenient to address the wide range of soil porosity
conditions and hydraulic gradients that exist across an entire state. The state of Connecticut is tied with
Massachusetts for the least restrictive watercourse setback of all Northeastern states (Table 3).
Connecticut requires septic system leaching fields to be setback 50 feet from streams and rivers
whereas New York, New Jersey and Vermont require a 100-foot setback, New Hampshire requires a 75-
foot setback, and Rhode Island (100-200 feet) and Maine (50 to 300 feet) have variable setbacks
depending on the size of the volume of wastewater discharged from the leaching field.

The current municipal flood prevention language found across the state is a recipe for water
contamination by sewage. While flood prevention ordinances do not have primary authority over the
design and siting of septic systems, they enable inappropriate siting decisions, which in part is due to a
failure to take into consideration the recommendations found in a recent study mandated by the
Connecticut State Legislature titled, Recommendations for Phosphorus Strategy Pursuant to PA 12-155,
issued February 16, 2017.%8 Failing septic systems in close proximity to the state’s watercourses continue
to discharge phosphorus and nitrogen into groundwater upgradient of rivers and streams draining into

27.U.S. Environmental [protection Agency, Onsite Wastewater Treatment Systems Manual, February 2002, p. 3-25.
28 Connecticut Department of Energy and Environmental Protection, Recommendations for Phosphorus Strategy
Pursuant to PA 12-155, issued February 16, 2017
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Long Island Sound.? The water pollution created by failing septic systems is compounded by the lack of
mandatory statewide regulations requiring the inspection and pumping out of septic systems on a three
to five year basis. While some local governments (namely along the Connecticut coast) have enacted
ordinances requiring the periodic pumping out of septic tanks, the remaining local governments have
not addressed this issue.?° Indeed, the only way to recognize the severity of the problem is to test the
water quality downgradient of septic systems — an inspection and testing activity that is not regularly
happening in Connecticut.!

Buildable Lot Standards: An Alternative Flood Prevention Strategy

Since the late 1970s, Connecticut municipalities have been adopting “environmentally conscious”
buildable lot regulations that prohibit development on land with wetlands, steep slopes, floodplains and
land where bedrock is just beneath the surface. In contrast, traditional buildable lot standards focus on
minimum setbacks from property and street lines and maximum lot cover standards. These relatively
new buildable lot regulations have a twofold purpose; to create lots that can sustain septic systems
without failure and to ensure the minimum lot size excludes sensitive environmental resources that
have some protections under the law. Buildable lot standards establish the minimum amount of
developable land free of environmental constraints (e.g., floodplains, steep slopes, wetlands, and
shallow to bedrock) within an approved building lot. For example, in a residential two-acre zone, a
municipality may require at least 40,000 square feet of the two-acre lot to be free of development
constraints. To comply with that requirement, the buildable lot might be required to contain a minimum
buildable square (e.g., measuring 200 by 200 feet) or a buildable rectangle (e.g., measuring 250 feet by
160 feet) sufficient in size to accommodate a septic system leaching field and a residential or
commercial structure on the 40,00 square feet deemed developable land. Some municipalities specify a
minimum buildable square, some require a minimum buildable rectangle and others simply exclude
unbuildable land from the calculation of the minimum lot size for any given lot in a residential zone.

In Connecticut 150 of the state’s 169 municipalities have adopted buildable lot standards. However, only
forty-three municipalities have town-wide buildable lot standards that exclude or discount floodplain
lands from the minimum buildable lot needed to sustain a septic system. As can be seen in table 4,
thirty-six municipalities prohibit land in the 100-year floodplain — or similar related floodplain terms —
from counting toward the minimum lot size. In addition, seven other municipalities allow some fraction
of the land in the 100-year floodplain to count for anywhere from ten percent to 50% of the minimum
lot size.

2% Western Connecticut Council of Governments, The Case for Riparian Corridor Protections: Zoning Strategies to

Reduce Pollution of Inland Waters and Resultant Hypoxia of Long Island Sound, August 10, 2021.

30 0ld Saybrook Connecticut, Ordinance #75: Management of On-Site Sewage Disposal Systems, October 2, 1999.
Westbrook, Connecticut, Requlation of On-Site Sewage Disposal Systems, August 20, 2018. Both Old Saybrook and
Westbrook require septic systems to be pumped out at least once every five years

31 U.S. Environmental Protection Agency, On-Site Wastewater Treatment Systems Manual, 2002, p. 1-7. This EPA

study indicates Connecticut is not determining the failure rates for septic systems which would only be possible if
these systems are being inspected and tested.
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Table 4: Municipalities with Townwide Buildable Lot Standards that
Regulate Floodplains as a Buildable Lot Factor

5 50% deduction - land in floodplain 1

z» 50% deduction - land subject to flooding 1

.g " 100% deduction - land below mean high water...m 1

% % 100% deduction - flood hazard areas & floodways 1

S 2 100% deduction -floodplain soils 1

§ -§ 100% deduction -flood hazard areas 1

% w Only 10% of lot size can be met by land in... 2

i) Only 25% of land in floodplain counts toward lot 3

E 100% deduction - land in floodplain 32

0 5 10 15 20 25 30 35

Number of Municipalities

In addition, thirty-five municipalities have adopted buildable lot standards that apply to selected zones
with nineteen municipalities (43%) applying them to conservation and traditional subdivisions and
cluster development; twelve municipalities (27%) to multi-family and affordable housing zones; nine
municipalities (21%) to residential zones; three municipalities (7%) to adult and retirement housing; and
one municipality (2%) to non-sewered portions of their community. These more tactical applications of
buildable lot standards may in part reflect an awareness of emerging development where flood
prevention controls will have their most immediate payback based on recent development trends in
their community.

Buildable lot regulations were created to address the need for better controls over the siting of septic
systems. Indeed, their greatest value is eliminating flood hazard risks from septic systems located on
wetlands and floodplains. Buildable lot regulations avoid the flood hazard issues created by more lenient
municipal floodplain regulations which allow septic systems in the floodplain. While some may raise
concerns that buildable lot standards might represent the taking of property without compensation,
these standards have recently been tested in the Connecticut Supreme and Appellate Court. In 2009, the
court upheld buildable lot standards that exclude wetlands and watercourses from meeting the
buildable lot size. That decision found that a zoning commission had the authority to establish lot sizes
that required a minimum buildable square of 150 feet by 150 feet free of wetlands and watercourses.??
That decision bodes well for the 43 municipalities that prohibit or limit development on those portions
of lots falling within the 100-year floodplain.>

Conclusions
Increasing rainfall intensity and frequency and rising sea levels are expanding the areas subject to a 1%
chance of annual flooding beyond the boundaries of “100-year” floodplain delineated by FEMA.

32 Christine Cimino v. Zoning Board of Appeals of the Town of Woodbridge, Connecticut Supreme and Appellate
Court, October 13, 2009

33 For a detailed review of the legal issues associated with buildable lots, including the takings issue, see Martin
Jaffe, Performance Zoning: A Reassessment, Land Use Law, March 1993.
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Municipal regulations limiting development in floodplains, where they exist, largely rely on obsolete
FEMA data. These developments mean municipal regulations are inadequate to protect an increasing
number of properties and residents from flooding. This study has determined that 54% of the state’s
Flood insurance studies are at least five years old. According to FEMA these studies are no longer
reflective of current flood conditions when they exceed five years of age. In addition, 98% of the state’s
169 municipalities have some of all of their flood Insurance maps that are at least ten years old. The
challenge of keeping these maps up to date is a herculean task and as a result, FEMA regularly addresses
specific updates through what are called Letters of Map Amendment (LOMA) to address more routine
exclusions or inclusions of property that are found to be outside or inside the 100-year floodplain
respectively. Since 1988, FEMA has issued 3,525 LOMAs for the state’s 169 municipalities. Not
surprisingly, with a large portfolio of outdated flood insurance studies and Flood Insurance Rate Maps,
approximately 40 percent of the National Flood Insurance Program (NFIP) claims filed between 2015-
2019 were outside the mapped 100-year floodplain. If the goal is to reduce losses from the more intense
storms forecast for the Northeast over the next fifty years to a level commonly regarded as acceptable
(less than 1% annually), the minimum elevation of new residential and commercial buildings should be
set at least two feet and preferably three to four feet above the base flood elevation of the 100-year
flood as defined by extant FEMA Flood Insurance Rate Maps. A recent study by the UCONN School of
Law recommends a two-foot elevation above the base flood for shoreline municipalities and this study
supports that recommendation as a reasonable flood mitigation measure for inland municipalities as

well.3*

While the 2018 model floodplain regulations have made a laudable step in the right direction by
establishing a minimum height for development to be one foot above the base flood elevation (known
as the one-foot freeboard) for non-coastal municipalities, one might ask why not bar new development
in the floodplain in the first place? Thirty-six municipalities have already taken this approach. However,
for municipalities unwilling to adopt buildable lot standards that exclude land within the 100-year
floodplain from development, the only other option is to stay ahead of the increasing intensity and
duration of rainfall events by requiring greater flood protection buffers of 2 feet or more above the base
flood elevation. Only twenty-two municipalities have adopted base flood elevations consistent with this
more proactive recommendation.

Raising buildings above the 100-year floodplain inevitably involves filling in the storage capacity of the
100-year flood. Determining the appropriate compensatory storage required for any given lot in the
100-year floodplain reveals the same uncertainties as plague the identification of the 100-year
floodplain zone. Another challenge in adopting compensatory storage policies at the local level is
connected to the legislative history of Public Act 04-144. In 2004 the state of Connecticut required
municipalities to adopt flood storage compensation policies coincident with the next FEMA revisions of
local Flood insurance studies. Unfortunately, by linking the need for new flood storage compensation
policies to FEMA studies, nearly a third of the state’s municipalities have yet to establish flood storage
compensation policies. Yet even if local governments allowed compensatory flood storage in the 100-
year floodplain this would likely be a recipe for greater flooding for municipalities downstream for

34 William R. Rath, Christopher Kelly, Kristie Beahm, Floodplain Building Elevation Standards: Current Requirements
& Enhancement Options for Connecticut Shoreline Municipalities, UCONN School of Law, Municipal Resilience
Planning Assistance Project, Law & Policy White Paper Series, May 1,2018, p. 10.
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reasons that might not be initially apparent. Creating compensatory storage assumes that engineers can
determine the geographic outline of the 100-year floodplain when this deterministic delineation of its
boundaries has been recognized to be a fiction of past, outdated meteorological data. It is now well
recognized that the FEMA 100-year floodplain delineation is a probabilistic assessment of a flood event
and therefore is subject to confidence intervals associated with any statistical analysis of data.®
Determining compensatory storage volumes needed in order to factor in new development in the
floodplain requires probabilistic estimates that contain a high degree of uncertainty about the limits of
the 100-year floodplain and the potential impact of other existing and anticipated development
upgradient of the site. Those uncertainties contain the reasonable probability that downstream flooding
will be adversely affected by case-by-case compensatory flood storage strategies.

Protecting critical infrastructure is a special case of the broader challenge of elevating new construction
above the base flood. Only two municipalities in Connecticut have established specific, more stringent
flood protection standards for critical infrastructure (Stamford and Old Saybrook) even though the U.S.
Army Corps of Engineers has recommended greater protections for the electrical grid, hospitals,
communication systems, wastewater treatment plants and emergency services. Municipal governments
need to identify critical infrastructure and establish greater protections for these resources in view of
their role in disaster response and disaster recovery efforts. State-wide standards for the protection of
critical infrastructure vulnerable to flooding should be developed to enable a more consistent approach
for all Connecticut municipalities.

Flood prevention regulations have also been insufficiently protective of surface and groundwater quality
by failing to 1) prohibit septic systems in the 100-year floodplain or establish appropriate setbacks for
leaching fields from watercourses or from the boundaries of the 100-year floodplain. FEMA’s mission is
focused on minimizing flood damage through appropriate flood control measures that enable the
federal government to insure properties located within floodplain zones. It has not focused on the
unintended water quality consequences of allowing septic systems in areas vulnerable to the so-called
100-year floodplain. Inadequate regulation of septic systems in the 100-year floodplain has been
compounded by a similarly shortsighted Connecticut Public Health Code that allows leaching fields
within 50 feet of a watercourse. Connecticut is tied for last place in setting the most lenient watercourse
setbacks for leaching fields across the Northeast. Connecticut’s rivers and streams are suffering from
antiquated standards that have treated surface water quality as an after-thought. Connecticut’s
municipal floodplain regulations fail to address the engineering and hydrologic factors that create water
pollution during flood water events (including surface waters). Similarly, the Connecticut Public Health
Code continues to use an undersized 50-foot setback standard for leaching fields from watercourses
when the U.S. Environmental Protection Agency and almost all other states in the Northeast have
determined the 50-foot standard to be inadequate. The solution, to be effective, requires state
legislation that mandates, at a minimum, a 100-foot setback for septic system leaching fields from
watercourses and prohibits these systems in the 100-year floodplain.

Consistency with the Regional Plan of Development
The Western Connecticut Council of Governments unanimously endorsed the infrastructure goals and
policies of the 2020-2030 Regional Plan of Development that included four floodplain management

35 Technical Mapping Advisory Council, 2020 Annual Report, March 2021, p. 24.
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policies. The four policies listed below are intended to assist municipal governments with the review and
revision of floodplain management regulations so they align with changing land use and meteorological
conditions in Western Connecticut.

2020-2030 Floodplain Management Goals and Policies.

1. Redefine the boundaries of the 100-year floodplain based on post-2001 meteorological data for
Western Connecticut.

2. Revise floodplain management provisions of municipal zoning regulations to reflect revised
floodplain boundaries.

3. Request FEMA to update its flood insurance rate map program to align with current
meteorological data.

4. Request FEMA to incorporate anticipated climate trends into its meteorological assessments of
future flood stage forecasting to address anticipated precipitation levels for thirty-year planning
scenarios.

Strategies and Next Steps

To implement the findings and recommendations contained in this report, the following strategies
should be considered by municipalities consistent with the Region’s adopted riparian and floodplain
management goals.

Goal 1. Redefine the boundaries of the 100-year floodplain based on post-2001 meteorological data for
Western Connecticut.

Strategy 1: Critical Infrastructure: Municipal governments need to identify critical infrastructure and
establish greater protections for these resources in view of their role in disaster response and disaster
recovery efforts. State-wide standards for the protection of critical infrastructure vulnerable to flooding
should be developed to enable a more consistent approach for all Connecticut municipalities.

Strategy 2: Prevent Septic System Failure due to Flooding. The solution, to be effective, requires state
legislation that mandates, at a minimum, a 100-foot setback for septic system leaching fields from
watercourses and prohibits these systems in the 100-year floodplain. In addition, FEMA’s model
floodplain regulations should be updated to be consistent with the latest scientific studies concerning
the water pollution caused by septic systems in floodplains.

Strategy 3: Establish Proactive Municipal Freeboard Levels: Minimum freeboard must comply with the
one-foot elevation above the 100-year flood as specified in the adopted Connecticut Building Code.
However, from a practical perspective, and to reduce flood insurance premiums for those with buildings
in the 100-year floodplain, a two or three-foot freeboard is recommended.

Strategy 4: Integrate Building Code and Zoning Regulations on Floodplain Management: Encourage
municipalities to assign greater floodplain management compliance responsibilities to building
inspectors or at least coordinate the work of the zoning enforcement officer or other local floodplain
administrators to ensure the most restrictive code or regulation is applied.
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Goal 2: Revise floodplain management provisions of municipal zoning regulations to reflect revised
floodplain boundaries.

Strategy 5: Seek Status of FEMA and USGS Flood Map Updates. WestCOG recommends networking
with FEMA and the U.S. Geological Survey (USGS) to identify where current flood map updates stand
and to request support, where needed.

Strategy 6: Update FEMA Flood Maps. If FEMA flood maps are not pending consider creating updated
flood maps using GIS to model new or altered local flood zones.

Goal 3: Request FEMA to update its Flood Insurance Rate Map program to align with current
meteorological data.

Strategy 7: Maintain Five Year Cycle for Flood Insurance Studies. Request FEMA to make Flood
Insurance Studies available on a five-year cycle consistent with FEMA “shelf life” standards for these
studies.

Goal 4: Request FEMA to incorporate anticipated climate trends into its meteorological assessments of
future flood stage forecasting to address anticipated precipitation levels for thirty-year planning
scenarios.

Strategy 8: Encourage Municipal Participation in FEMA’s Community Rating System: As an interim
strategy while FEMA revamps its Flood Insurance program to address long term climate change,
municipalities should take advantage of the financial and flood hazard reduction benefits of participating
in the Community Rating System program. In November 2021, WestCOG released its Multi-Jurisdiction
Hazard Mitigation Plan Update: 2021 — 2026.%¢ This comprehensive plan identifies a range of financial
advantages offered by the Community Rating System for property owners located in the 100-year
floodplain.

36 Western Connecticut Council of Governments, Multi-Jurisdiction Hazard Mitigation Plan Update: 2021 — 2026

17


https://westcog.org/wp-content/uploads/2021/08/HMP-2021.pdf

Appendix A: Flood Insurance Studies by County in Connecticut: 2022

Number of Flood insurance studies by Date of Issuance by County in Connecticut: 2022
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None 2 1 0 2 0 0 0 0 5
Pre 1980 2 1 0 0 0 0 0 0 3
1980 to 1989 15 7 0 11 0 0 0 0 33
1990 to 1999 6 3 0 2 0 0 0 0 11
2000 to 2009 1 1 0 0 0 0 0 0 2
2010 to 2015 0 0 0 0 0 23 0 15 38
2016 to 2020 0 0 27 0 29 0 21 0 77
Total 26 13 27 15 29 23 21 15 169

Source: WestCOG analysis based on FEMA Flood Map Service Center data for currently valid flood

insurance studies in Connecticut, January 2022.
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Appendix B: Municipal Flood Prevention Regulations: 2022

Base Flood
Elevation
(BFE) Date of Number of
Required for | Require Flood Letter of
New Compensatory | Insurance | Map
Residential Storage in Study per | Amendments
County Municipality Construction | Floodplain FEMA since 1988
Tolland Andover BFE No 1982 3
New Haven Ansonia BFE+1 Yes 2017 2
Windham Ashford BFE+1 No 1981 2
Hartford Avon BFE-500FP Yes 2017 38
Litchfield Barkhamsted BFE No 1981 16
New Haven Beacon Falls BFE+2 No 2017 1
Hartford Berlin BFE+1 Yes 2017 96
New Haven Bethany BFE+2 Yes 2017 1
Fairfield Bethel BFE Yes 2013 24
Litchfield Bethlehem BFE+1 No 1990 5
Hartford Bloomfield BFE Yes 2017 24
Tolland Bolton BFE+1 No 1980 9
New London Bozrah BFE Yes 2020 1
New Haven Branford BFE+1 Yes 2017 40
Fairfield Bridgeport BFE+1 Yes 2013 36
Litchfield Bridgewater BFE+1 No 1979 0
Hartford Bristol BFE+1 Yes 2017 45
Fairfield Brookfield BFE Yes 2013 25
Windham Brooklyn BFE No 1985 27
Hartford Burlington BFE Yes 2017 16
Litchfield Canaan BFE+2 No 1988 3
Windham Canterbury BFE+1 No 1984 12
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Base Flood

Elevation
(BFE) Date of Number of
Required for | Require Flood Letter of
New Compensatory | Insurance Map
Residential Storage in Study per | Amendments
County Municipality Construction | Floodplain FEMA since 1988
Hartford Canton BFE+1 Yes 2017 16
Windham Chaplin BFE+2 Yes 1981 1
New Haven Cheshire BFE Yes 2017 7
Middlesex Chester BFE No 2013 4
Middlesex Clinton BFE+1 Yes 2013 47
New London Colchester BFE+1 Yes 2020 8
Litchfield Colebrook BFE+1 Yes None
Tolland Columbia BFE No 1982 4
Litchfield Cornwall BFE NS 1988 3
Tolland Coventry BFE No 1979 15
Middlesex Cromwell BFE Yes 2013 25
Fairfield Danbury BFE Yes 2013 43
Fairfield Darien BFE+1 No 2013 43
Middlesex Deep River BFE Yes 2013 8
New Haven Derby BFE No 2017 3
Middlesex Durham BFE Yes 2013 4
Hartford East Granby BFE Yes 2017 6
Middlesex East Haddam BFE+1 Yes 2013 21
Middlesex East Hampton BFE+1 Yes 2013 19
Hartford East Hartford BFE Yes 2017 100
New Haven East Haven BFE Yes 2017 43
New London East Lyme BFE+1 Yes 2020 30
Hartford East Windsor BFE+1 Yes 2017 3

20




Base Flood

Elevation
(BFE) Date of Number of
Required for | Require Flood Letter of
New Compensatory | Insurance Map
Residential Storage in Study per | Amendments
County Municipality Construction | Floodplain FEMA since 1988
Windham Eastford BFE+1 No 1982 2
Fairfield Easton BFE+2 Yes 2013 10
Tolland Ellington BFE+1 No 1997 11
Hartford Enfield BFE+1 Yes 2017 62
Middlesex Essex BFE Yes 2013 16
Fairfield Fairfield BFE+1 Yes 2013 130
Hartford Farmington BFE+1 Yes 2017 34
New London Franklin BFE Yes 2020 1
Hartford Glastonbury BFE-500FP Yes 2017 46
Litchfield Goshen BFE No 1990 8
Hartford Granby BFE Yes 2017 20
Fairfield Greenwich BFE+1 No 2013 187
New London Griswold BFE Yes 2020 4
New London Groton BFE+1 Yes 2020 18
New Haven Guilford BFE+1 Yes 2017 98
Middlesex Haddam BFE Yes 2013 8
New Haven Hamden BFE+2 Yes 2017 38
Windham Hampton BFE No None 3
Hartford Hartford BFE Yes 2017 3
Hartford Hartland BFE No 2017 0
Litchfield Harwinton BFE No 1982 8
Tolland Hebron BFE No 1991 8
Litchfield Kent BFE No 1980 5
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Base Flood

Elevation
(BFE) Date of Number of
Required for | Require Flood Letter of
New Compensatory | Insurance Map
Residential Storage in Study per | Amendments
County Municipality Construction | Floodplain FEMA since 1988
Windham Killingly BFE Yes 1985 16
Middlesex Killingworth BFE Yes 2013 10
New London Lebanon BFE Yes 2020 29
New London Ledyard BFE Yes 2020 5
New London Lisbon BFE Yes 2020 0
Litchfield Litchfield BFE+1 No 1992 5
New London Lyme BFE Yes 2020 3
New Haven Madison BFE Yes 2017 44
Hartford Manchester BFE Yes 2017 26
Tolland Mansfield BFE+1 No 1980 10
Hartford Marlborough BFE Yes 2017 14
New Haven Meriden BFE+1 No 2017 48
New Haven Middlebury BFE+2 No 2017 13
Middlesex Middlefield BFE+1 Yes 2013 1
Middlesex Middletown BFE+1 Yes 2013 14
New Haven Milford BFE Yes 2017 57
Fairfield Monroe BFE Yes 2013 15
New London Montville BFE Yes 2020 8
Litchfield Morris BFE+0.5 No 1981 7
New Haven Naugatuck BFE+2 Yes 2017 8
Hartford New Britain BFE+2 Yes 2017 66
Fairfield New Canaan BFE+2 Yes 2013 28
Fairfield New Fairfield BFE+1 Yes 2013 14
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Base Flood

Elevation
(BFE) Date of Number of
Required for | Require Flood Letter of
New Compensatory | Insurance Map
Residential Storage in Study per | Amendments
County Municipality Construction | Floodplain FEMA since 1988
Litchfield New Hartford BFE+1 Yes 1982 24
New Haven New Haven BFE+1 Yes 2017 9
New London New London BFE+2 Yes 2020 2
Litchfield New Milford BFE No 1987 16
Hartford Newington BFE+1 Yes 2017 20
Fairfield Newtown BFE+4 Yes 2013 23
Litchfield Norfolk BFE No 1987 4
New Haven North Branford | BFE+1 Yes 2017 11
Litchfield North Canaan BFE Yes 2008 18
New Haven North Haven BFE+1 Yes 2017 7
North
New London Stonington BFE+1 Yes 2020 4
Fairfield Norwalk BFE+1 No 2013 65
New London Norwich BFE Yes 2020 24
New London Old Lyme BFE+1 Yes 2020 23
Middlesex Old Saybrook BFE+2 Yes 1984, 2013 | 35
New Haven Orange BFE+1 Yes 2017 6
New Haven Oxford BFE+1 Yes 2017 6
Windham Plainfield BFE No 1991 40
Hartford Plainville BFE+1 Yes 2017 6
Litchfield Plymouth BFE+1 No 1998 9
Windham Pomfret BFE No 1984 3
Middlesex Portland BFE Yes 2013 6
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Base Flood

Elevation
(BFE) Date of Number of
Required for | Require Flood Letter of
New Compensatory | Insurance Map
Residential Storage in Study per | Amendments
County Municipality Construction | Floodplain FEMA since 1988
New London Preston BFE Yes 2020 3
New Haven Prospect BFE Yes 2017 6
Windham Putnam BFE+1 Yes 1988 26
Fairfield Redding BFE+2 Yes 2013 12
Fairfield Ridgefield BFE Yes 2013 20
Hartford Rocky Hill BFE+2 Yes 2017 10
Litchfield Roxbury BFE No 1987 7
New London Salem BFE No 2020 1
Litchfield Salisbury BFE+1 No 1989 5
Windham Scotland BFE+1 Yes None 0
New Haven Seymour BFE Yes 2017 5
Litchfield Sharon BFE No 1988 10
Fairfield Shelton BFE Yes 2013 24
Fairfield Sherman BFE Yes 2013 8
Hartford Simsbury BFE+2 Yes 2017 38
Tolland Somers BFE+1 Yes 2006 42
Hartford South Windsor | BFE Yes 2017 17
New Haven Southbury BFE Yes 2017 28
Hartford Southington BFE+2 Yes 2017 39
New London Sprague BFE Yes 2020 5
Tolland Stafford BFE No 1982 23
Fairfield Stamford BFE Yes 2013 59
Windham Sterling BFE+1 No 1984 8
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Base Flood

Elevation
(BFE) Date of Number of
Required for | Require Flood Letter of
New Compensatory | Insurance Map
Residential Storage in Study per | Amendments
County Municipality Construction | Floodplain FEMA since 1988
New London Stonington BFE+1 Yes 2020 19
Fairfield Stratford BFE Yes 2013 80
Hartford Suffield BFE Yes 2017 7
Litchfield Thomaston BFE No 1982 4
Windham Thompson BFE+1 No 1984 31
Tolland Tolland BFE+4 No 1982 8
Litchfield Torrington BFE+1 Yes 1982 8
Fairfield Trumbull BFE Yes 2013 44
Tolland Union BFE No None 2
Tolland Vernon BFE No 1999 20
New London Voluntown BFE Yes 2020 5
New Haven Wallingford BFE+2 Yes 2017 10
Litchfield Warren BFE+1 No 1990 0
Litchfield Washington BFE+1 No 1992 13
New Haven Waterbury BFE Yes 2017 8
New London Waterford BFE+1 Yes 2020 13
Litchfield Watertown BFE+1 No 1980 30
Hartford West Hartford BFE+2 Yes 2017 74
New Haven West Haven BFE Yes 2017 46
Middlesex Westbrook BFE Yes 2013 19
Fairfield Weston BFE+1 Yes 2013 7
Fairfield Westport BFE+1 Yes 2013 53
Hartford Wethersfield BFE+1 Yes 2017 94
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Base Flood

Elevation
(BFE) Date of Number of
Required for | Require Flood Letter of
New Compensatory | Insurance Map
Residential Storage in Study per | Amendments
County Municipality Construction | Floodplain FEMA since 1988
Tolland Willington BFE+1 No 1982 1
Fairfield Wilton BFE Yes 2013 20
Litchfield Winchester BFE No None 18
Windham Windham BFE No 1998 11
Hartford Windsor BFE Yes 2017 19
Hartford Windsor Locks BFE+1 Yes 2017 1
New Haven Wolcott BFE/FLDPF Yes 2017 11
New Haven Woodbridge BFE+1 Yes 2017 7
Litchfield Woodbury BFE Yes 1978 21
Windham Woodstock BFE+1 No 1984 24
Total 3525

Note 1: BFE+1 indicates there must be one foot of freeboard above the base flood elevation

Note 2: BFE/FLDPF = Base Flood Elevation or Flood proofing

Note 3: BFE-500FP = Base Flood Elevation is the 500-year floodplain
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Appendix C: Flood Prevention Regulations for Political Subdivisions: 2022

Municipality Base Flood
Political Subdivisions in which Elevation (BFE)
(Cities, Boroughs and Political Required for Require Date of Flood
Districts) with Zoning & Subdivision is New Compensatory Insurance
Floodplain Management Located Residential Storage in Study per
County Regulations Construction Floodplain FEMA
Litchfield Borough of Bantam Litchfield BFE Yes 1981
Windham Danielson Killingly BFE No 1984
Middlesex Borough of Fenwick Old Saybrook BFE* Yes 2013
New London Groton City Groton BFE+1 Yes 2020
New London Groton Long Point Groton BFE+1 No 1984
New London Jewett City Griswold BFE Yes 2020
New London Noank Fire District Groton BFE Yes 2020
New London Borough of Stonington Stonington BFE+1 Yes 1981

*Note 1: Fenwick has established a Base Flood Elevation (BFE) standard where no base flood elevation has been
determined as follows: “If no BFE can be determined, the lowest floor, including basement, must be elevated to
two (2) feet above the highest adjacent grade next to the structure.” The Fenwick Floodplain Construction Zone
Regulations also require the following: “In all special flood hazard areas where base flood elevation (BFE) data is

not available, the applicant shall provide a hydrologic and hydraulic engineering analysis performed by a

Connecticut licensed professional engineer that generates BFEs for all subdivision proposals and other proposed
development, including subdivisions.”

Note 2: Five of the eight above listed political subdivisions (i.e., City of Groton, Noank Fire District, Gorton Long
Point Association, Fenwick and the Borough of Stonington) are coastal communities and as such have a dual

floodplain management responsibility; to address riparian as well as coastal flooding.
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